Ammonium induces aberrant blastocyst differentiation, metabolism, pH regulation, gene expression and subsequently alters fetal development in the mouse.
The presence of ammonium in the culture medium has significant detrimental effects on the regulation of embryo physiology and genetics. Ammonium levels build up linearly over time in the culture medium when media containing amino acids are incubated at 37 degrees C. Ammonium in the culture media significantly reduces blastocyst cell number, decreases inner cell mass development, increases apoptosis, perturbs metabolism, impairs the ability of embryos to regulate intracellular pH, and alters the expression of the imprinted gene H19. In contrast, the rate of blastocyst development and blastocyst morphology appear to be normal. The transfer of blastocysts exposed to ammonium results in a significant reduction in the ability to establish a pregnancy. Furthermore, of those embryos that manage to implant, fetal growth is significantly impaired. Embryos exposed to 300 microM ammonium are retarded by 1.5 days developmentally at Day 15 of pregnancy. It is therefore essential that culture conditions for mammalian embryos are designed to minimize the buildup of ammonium to prevent abnormalities in embryo physiology, genetic regulation, pregnancy, and fetal development.